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Risk

7KLV�FKDSWHU�DGGUHVVHV�WKH�H[SRVXUHV
DQG�DVVRFLDWHG�ULVNV� WKDW�PD\�UHVXOW� IURP
XVLQJ� WKH� VXEVWLWXWH� EODQNHW� ZDVKHV�
6HFWLRQ� ���� FRQWDLQV� LQIRUPDWLRQ� RQ
HQYLURQPHQWDO�UHOHDVHV���3RWHQWLDO�UHOHDVHV
WR�DLU��DQG�ODQG�DQG�ZDWHU�DUH�GLVFXVVHG�IRU
HDFK�EODQNHW�ZDVK�� �6HFWLRQ�����H[DPLQHV
SRWHQWLDO� RFFXSDWLRQDO� H[SRVXUHV�� � 7KH
GHUPDO�DQG� LQKDODWLRQ�H[SRVXUHV� WKDW�FDQ
RFFXU�DV�D�UHVXOW�RI�ZRUNLQJ�ZLWK�D�EODQNHW
ZDVK�DUH�SUHVHQWHG���6HFWLRQ�����DGGUHVVHV
H[SRVXUHV� IRU� WKH� JHQHUDO� SRSXODWLRQ� �L�H��
SHRSOH�QRW�ZRUNLQJ�LQ�WKH�SULQW�VKRS���DQG
LQFOXGHV�LQIRUPDWLRQ�RQ�KXPDQ�H[SRVXUHV
WR�EODQNHW�ZDVK�FKHPLFDOV�UHOHDVHG�WR�ERWK
DLU�DQG�VXUIDFH�ZDWHU���,Q�DOO�WKUHH�VHFWLRQV�
WKH� PHWKRGRORJLHV� DQG� PRGHOV� XVHG� IRU
HVWLPDWLQJ� UHOHDVHV� DQG� H[SRVXUHV� DUH� GHVFULEHG� DORQJ�ZLWK� WKH� DVVRFLDWHG� DVVXPSWLRQV� DQG
XQFHUWDLQWLHV���6HFWLRQ�����PRYHV�IURP�H[SRVXUHV�WR�WKH�ULVNV�DQG�FRQFHUQV�DVVRFLDWHG�ZLWK�VXFK
H[SRVXUHV���'HVFULSWLRQV�RI�KRZ�ULVN�FKDUDFWHUL]DWLRQV�DUH�PDGH�DQG�WKH�W\SHV�RI�ULVNV�H[DPLQHG
�VXFK� DV� FDUFLQRJHQLF�� FKURQLF� DQG� GHYHORSPHQWDO��� DUH� IROORZHG� E\� GLVFXVVLRQV� RI� WKH� ULVNV
DVVLJQHG�WR�WKH�HQYLURQPHQWDO��RFFXSDWLRQDO�DQG�JHQHUDO�SRSXODWLRQ�H[SRVXUHV�GLVFXVVHG�HDUOLHU
LQ�WKH�FKDSWHU���,Q�6HFWLRQ������PHWKRGV�RI�UHGXFLQJ�ZRUNHU�ULVN�DUH�GLVFXVVHG���7RSLFV�VXFK�DV
HPSOR\HH� WUDLQLQJ�� SURSHU� KDQGOLQJ� RI� FKHPLFDOV�� DQG� XVH� RI� SHUVRQDO� VDIHW\� HTXLSPHQW� DQG
HTXLSPHQW�VDIHJXDUGV�DUH�UHYLHZHG�

3.1  ENVIRONMENTAL RELEASE ESTIMATES

(VWLPDWHG�HQYLURQPHQWDO�UHOHDVHV�DVVRFLDWHG�ZLWK�OLWKRJUDSK\�EODQNHW�ZDVK�FKHPLFDOV�DQG
WKH�PHWKRGRORJ\�� DVVXPSWLRQV�DQG�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK� WKH� UHOHDVH� FDOFXODWLRQV�DUH
GLVFXVVHG�EHORZ���5HOHDVHV�WR�DLU�UHVXOW�IURP�YRODWLOL]DWLRQ�RI�YRODWLOH�EODQNHW�ZDVK�FRQVWLWXHQWV
GXULQJ�IOXLG��EODQNHW�ZDVK��WUDQVIHUV�DQG�IURP�ZDVWH�UDJV�XVHG�WR�ZLSH�EODQNHW�ZDVK�OLTXLG�RII�RI
WKH� EODQNHWV�� � 5HOHDVHV� WR�ZDWHU� UHVXOW� SULPDULO\� IURP� WKH� ODXQGHULQJ� RI� GLUW\� UHXVDEOH� UDJV�
5HOHDVHV�WR�ODQG�UHVXOW�IURP�WKH�GLVSRVDO�RI�QRQ�UHXVDEOH�UDJV�

0HWKRGRORJ\���(QYLURQPHQWDO�5HOHDVHV

7KH�PDWHULDO�EDODQFH�DSSURDFK�ZDV�XVHG�WR�FDOFXODWH�UHOHDVHV�IURP�OLWKRJUDSK\�EODQNHW
ZDVKHV���)LJXUH�����GHFULEHV�WKH�RYHUDOO�PDWHULDO�EDODQFH�
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Figure 3-1.  Material Balance

*HQHUDO� IDFLOLW\� DVVXPSWLRQV� ZHUH� GHYHORSHG� VSHFLILFDOO\� IRU� WKH� VFHQDULRV� RI� WKLV
DVVHVVPHQW���7KHVH�DVVXPSWLRQV�ZHUH�GHYHORSHG�E\�(3$�LQ�FRQMXQFWLRQ�ZLWK�*DU\�-RQHV�RI�WKH
*UDSKLF�$UWV�7HFKQLFDO�)RXQGDWLRQ��*$7)��DQG�ZHUH�UHOHDVHG�IRU�UHYLHZ�GXULQJ�WKH�(&%�*$7)
(QYLURQPHQWDO�$IIDLUV�&RQIHUHQFH�KHOG�LQ�2DNEURRN��,OOLQRLV�LQ�0DUFK��������7KRVH�DVVXPSWLRQV
ZHUH�DV�IROORZV�

Assumption Value

Number of presses per facility 1-19"x 26"

Number of units per press 4

Number of times each blanket is washed per day 10 (40 total for the press)1

Number of hours per operating day 8 

Number of operating days per year 250

Average amount of wash used per blanket 2 oz.

Area of 1 blanket 3.4 ft2

Amount of blanket wash used per year 160 gallons

of draft results that washing the blanket 10 times
 Industry commentators noted during a later review         1 

per day may be high for this type of facility.  If this assumption is high, using 10 blanket washes per
day may overestimate exposures.

$Q�DYHUDJH�RI�����JDOORQV�RI�EODQNHW�ZDVK� LV�DVVXPHG�WR�EH�XVHG�SHU�\HDU�SHU� IDFLOLW\
�URXQGHG�WR�WZR�VLJQLILFDQW�ILJXUHV�����7KH�����JDOORQV�LV�HLWKHU�UHOHDVHG�WR�DLU�RU�LV�OHIW�RQ�WKH�UDJ
IRU�GLVSRVDO�RU�ODXQGHULQJ��

$�W\SLFDO�VKRS�PD\�HLWKHU�XVH�UHXVDEOH�UDJV��ZKLFK�DUH�ODXQGHUHG��RU�GLVSRVH�RI�UDJV�DV
PXQLFLSDO�VROLG�ZDVWH�� �9RODWLOH�FKHPLFDOV� �!�� �PP�+J�YDSRU�SUHVVXUH��ZHUH�DVVXPHG�WR�EH��

UHOHDVHG�WR�DLU�ZKHWKHU�UHXVDEOH�RU�GLVSRVDEOH�UDJV�DUH�XVHG���1RQ�YRODWLOH�FKHPLFDOV������ �PP��
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      An industry reviewer commented that the 10  mm Hg cutoff may be low.  This figure was developed by EPA's Health and     a       -3

Environmental Effects Division for the New Chemicals Review Program to be protective of human health.  Below 10  mm Hg no-3

further concern for inhalation risks is warranted.  Above 10  mm Hg there may or may not be concerns.-3
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+J�YDSRU�SUHVVXUH ��ZHUH�DVVXPHG�WR�UHPDLQ�RQ�WKH�UDJV���&KHPLFDOV�UHPDLQLQJ�RQ�UHXVDEOH�UDJVD

ZHUH�UHOHDVHG�WR�ZDWHU�DQG�FKHPLFDOV�UHPDLQLQJ�RQ�GLVSRVDO�UDJV�ZHUH�UHOHDVHG�WR� ODQG�� �7KH
PRGHO�GRHV�QRW�WDNH�LQWR�DFFRXQW�WKH�UHOHDVHV�RI�LQN�FRQVWLWXHQWV�WKDW�DUH�EHLQJ�UHPRYHG
LQ�WKH�EODQNHW�ZDVK�

7KH�PDWHULDO�EDODQFH�FDOFXODWLRQV�DUH�FRQGXFWHG�DV�IROORZV�IRU�HDFK�IRUPXODWLRQ�

& &DOFXODWH� WKH� DYHUDJH� GHQVLW\� RI� WKH� IRUPXODWLRQ� XVLQJ� WKH� QRUPDOL]HG� ZHLJKW
SHUFHQW���VHH�VDPSOH�FDOFXODWLRQ�

& 0XOWLSO\�WKH�DYHUDJH�GHQVLW\�E\�WKH�YROXPH�UHOHDVHG������JDOORQV��WR�JHW�WKH�WRWDO
PDVV�RI�EODQNHW�ZDVK�UHOHDVHG�

& 0XOWLSO\� WKH� WRWDO� PDVV� E\� WKH� ZHLJKW� SHUFHQWDJH� RI� HDFK� FKHPLFDO� LQ� WKH
IRUPXODWLRQ�WR�GHWHUPLQH�LQGLYLGXDO�FKHPLFDO�PDVVHV�

& ,I�WKH�YDSRU�SUHVVXUH�RI�D�FKHPLFDO�FRQVWLWXHQW�LV�!��� �PP�+J��WKHQ�WKH�FKHPLFDO��

LV�DVVXPHG�WR�EH�UHOHDVHG�WR�DLU��DQG

& ,I�WKH�YDSRU�SUHVVXUH�LV����� �PP�+J��WKHQ�WKH�FKHPLFDO�ZLOO�QRW�YRODWLOL]H�DQG�LV��

DVVXPHG�WR�EH�UHOHDVHG�WR�ZDWHU�RU�ODQG���5HOHDVHV�WR�ZDWHU�RFFXU�ZKHQ�WKH�UDJV�DUH
ODXQGHUHG��DQG�WR�ODQG�ZKHQ�WKH\�DUH�GLVSRVHG�RI�

6DPSOH�&DOFXODWLRQ

Example Formulation (g/cm ) Weight Percent (mmHg)
Density Vapor Pressure

3

Ethoxylated nonylphenol 0.8 42.9% <10-6

Solvent naphtha, heavy 0.87 33.3% 0.5

Propylene glycol monobutyl ether 0.89 19.0% <0.98

Tetrapotassium pyrophosphate 2.33 4.8% <10-6
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,Q�WKLV�H[DPSOH�

& 7KH�DYHUDJH�GHQVLW\�RI�WKH�EODQNHW�ZDVK�LV�������J�FP
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& 8VLQJ�WKH�DYHUDJH�GHQVLW\��WKH�WRWDO�PDVV�RI�EODQNHW�ZDVK�SHU�\HDU�LV�FDOFXODWHG�WR�EH
��������J�\U�

& 7KH�PDVV�RI�HDFK�FKHPLFDO�FRPSRQHQW�LV�FDOFXODWHG��WKH�YDSRU�SUHVVXUH�LV�HYDOXDWHG�WR
GHWHUPLQH�WKH�UHOHDVH�URXWH�DQG�WKH�IROORZLQJ�UHOHDVH�UDWHV�DUH�FDOFXODWHG�

Example Formulation (g/site/sec) (kg/site/yr)
Release to Air Water or Land*

Release to

Ethoxylated nonylphenol 0 225.3

Solvent Naphtha, heavy 0.024 0

Propylene glycol monobutyl ether 0.014 0

Tetrapotassium pyrophosphate 0 25.2

Total: 0.038 251

250 days per year and 8 hours per day.  The environmental
 The time units for releases to air are calculated using            *

releases for each blanket wash formulation are provided in Table 3-1.

$VVXPSWLRQV���(QYLURQPHQWDO�5HOHDVHV

7KH�PDWHULDO�EDODQFH�XVHG� LQ�WKLV�UHSRUW�DVVXPHV�WKDW�UHOHDVHV�WR�DLU�HTXDO�WKH�WRWDO�DLU
UHOHDVH�RI�FKHPLFDOV�IURP�WKH�IROORZLQJ�

& 9RODWLOL]DWLRQ�RI�EODQNHW�ZDVK�IRUPXODWLRQ�FRQVWLWXHQWV�IURP�EODQNHWV�GXULQJ�FOHDQLQJ�
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& (PLVVLRQV�IURP�WUDQVIHU�RSHUDWLRQV��DQG
& 9RODWLOL]DWLRQ�RI�EODQNHW�ZDVK�FRQVWLWXHQWV�IURP�GLUW\�UDJV�

$V�GHVFULEHG�RQ�SDJH������WKH�IROORZLQJ�DVVXPSWLRQV�DQG�VRXUFHV�RI�LQIRUPDWLRQ�ZHUH�XVHG
LQ�WKH�PDWHULDO�EDODQFH�PRGHO�

& &KHPLFDOV�ZLWK�D�YDSRU�SUHVVXUH����� �PP�+J�ZLOO�QRW�YRODWLOL]H���

& &KHPLFDOV�WKDW�GR�QRW�YRODWLOL]H�ZLOO�UHPDLQ�RQ�WKH�FOHDQLQJ�UDJV�
& 7KH�JHQHUDO�IDFLOLW\�DVVXPSWLRQV�OLVWHG�DERYH�

8QFHUWDLQWLHV���(QYLURQPHQWDO�5HOHDVHV

'HWHUPLQLQJ�HQYLURQPHQWDO�UHOHDVHV�DVVRFLDWHG�ZLWK�OLWKRJUDSK\�EODQNHW�ZDVKHV�UHTXLUHV
PDNLQJ� DVVXPSWLRQV� DERXW� WKH� FOHDQLQJ� SURFHVV�� WKH� ZRUNSODFH� HQYLURQPHQW� DQG� ZDVWH
PDQDJHPHQW�SUDFWLFHV���8QFHUWDLQWLHV�DERXW�WKH�DPRXQWV�RI�UHOHDVHV�WR�WKH�HQYLURQPHQW�VWHP�IURP
WKH�HVWLPDWHG�WRWDO�UHOHDVHG�SHU�\HDU������JDOORQV����7KLV�WRWDO�ZLOO�YDU\�LQ�DFWXDO�SULQWLQJ�IDFLOLWLHV
EDVHG�RQ�

& W\SH�RI�EODQNHW�ZDVK�XVHG�
& DPRXQW�RI�EODQNHW�ZDVK�DSSOLHG�
& DPRXQW�RI�XQXVHG�EODQNHW�ZDVK�GLVSRVHG�
& FRPSOLDQFH�ZLWK�ZDVWH�PDQDJHPHQW�SURFHGXUHV�
& HTXLSPHQW�RSHUDWLQJ�WLPH�
& WHPSHUDWXUH�FRQGLWLRQV��DPELHQW�DQG�VROYHQW��
& FKHPLFDO�SURSHUWLHV�

Table 3-1.  Environmental Releases:  Lithographic Blanket Washes

Form. Air Water or Land
Number Formulation** (g/sec) (kg/yr)

Environmental Releases

1 Fatty acid derivatives 0.062 0
Alkoxylated alcohols 0.014 0

3 Hydrocarbons, petroleum distillates 0.021 0
Fatty acid derivatives 0 152
Hydrocarbons, aromatic 0.025 0
Alkyl benzene sulfonates 0 38

4 Terpenes 0.059 0
Ethoxylated nonylphenol 0 77

5 Water N/A N/A
Hydrocarbons, aromatic 0.021 0
Ethylene glycol ethers 0.010 0
Ethoxylated nonylphenol 0 50
Alkyl benzene sulfonates 0 30
Alkoxylated alcohols 0 15
Alkali/salts 0 5

6 Fatty acid derivatives 0 329
Hydrocarbons, petroleum distillates 0.018 0
Hydrocarbons, aromatic 0.006 0
Alkyl benzene sulfonates 0 25



CHAPTER 3:  RISK

Form. Air Water or Land
Number Formulation** (g/sec) (kg/yr)

Environmental Releases
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7 Terpenes 0.071 0
Ethoxylated nonylphenol 0 15
Alkoxylated alcohols 0 15

8 Water N/A N/A
Hydrocarbons, aromatic 0.018 0
Propylene glycol ethers 0.012 0
Alkyl benzene sulfonates 0 91
Ethoxylated nonylphenol 0 43
Alkoxylated alcohols 0 13
Alkali/salts 0 4

9 Fatty acid derivatives 0 405
Water N/A N/A
Ethoxylated nonylphenol 0 15

10 Fatty acid derivatives 0 140
Water N/A N/A

11 Fatty acid derivatives 0 249
Hydrocarbons, petroleum distillates 0.028 0
Hydrocarbons, aromatic 0.005 0
Alkyl benzene sulfonates 0 23

12 Hydrocarbons, petroleum distillates 0.033 0
Water N/A N/A

14 Fatty acid derivatives 0 54
Propylene glycol ethers 0.008 0
Water N/A N/A

16 Terpenes 0.075 0

17 Ethoxylated nonylphenol 0 11
Glycols 0.002 0
Fatty acid derivatives 0 5
Alkali/salts 0 3
Water N/A N/A

18 Fatty acid derivatives 0 225
Hydrocarbons, petroleum distillates 0.022 0
Hydrocarbons, aromatic 0.005 0
Dibasic esters 0.009 0
Esters/lactones 0.003 0
Alkyl benzene sulfonates 0 23

19 Fatty acid derivatives 0 182
Propylene glycol ethers 0.051 0
Water N/A N/A

20 Water N/A N/A
Hydrocarbons, petroleum distillates 0.010 0
Hydrocarbons, aromatic 0.007 0
Alkyl benzene sulfonates 0 25
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Form. Air Water or Land
Number Formulation** (g/sec) (kg/yr)

Environmental Releases
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21 Hydrocarbons, aromatic 0.014 0
Hydrocarbons, petroleum distillates 0.021 0
Fatty acid derivatives 0 257

22 Fatty acid derivatives 0 288
Hydrocarbons, aromatic 0.017 0
Water N/A N/A

23 Terpenes 0.034 0
Nitrogen heterocyclics 0.021 0
Alkoxylated alcohols 0.021 0
Water N/A N/A

24 Terpenes 0.013 0
Ethylene glycol ethers 0.003 0
Ethoxylated nonylphenol 0 23
Alkyl benzene sulfonates 0 35
Alkali/salts 0 23
Water N/A N/A

25 Terpenes 0.072 0
Esters/lactones 0.003 0

26 Fatty acid derivatives 0 604
Esters/lactones 0 256

27 Terpenes 0.12 0

28 Hydrocarbons, petroleum distillates 0.059 0

29 Fatty acid derivatives 0 533

30 Hydrocarbons, aromatic 0.049 0
Propylene glycol ethers 0.008 0
Water N/A N/A

31 Hydrocarbons, aromatic 0.010 0
Hydrocarbons, petroleum distillates 0.058 0

32 Hydrocarbons, petroleum distillates 0.066 0

33 Hydrocarbons, petroleum distillates 0.018 0
Hydrocarbons, aromatic 0.018 0
Propylene glycol ethers 0.004 0
Water N/A N/A

34 Water N/A N/A
Terpenes 0.015 0
Hydrocarbons, petroleum distillates 0.012 0
Alkoxylated alcohols 0 42
Fatty acid derivatives 0 42

35 Hydrocarbons, petroleum distillates 0.010 0
Hydrocarbons, aromatic 0.058 0

36 Fatty acid derivatives 0 376
Hydrocarbons, petroleum distillates 0.013 0
Hydrocarbons, aromatic 0.007 0
Propylene glycol ethers 0.003 0
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Form. Air Water or Land
Number Formulation** (g/sec) (kg/yr)

Environmental Releases
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37 Water N/A N/A
Hydrocarbons, petroleum distillates 0.034 0
Hydrocarbons, aromatic 0.003 0

38 Hydrocarbons, petroleum distillates 0.048 0
Alkoxylated alcohols 0.012 0
Fatty acid derivatives 0 0

39 Water N/A N/A
Hydrocarbons, petroleum distillates 0.015 0
Propylene glycol ethers 0.008 0
Alkanolamine 0 17
Ethylene glycol ethers 0.004 0

40 Hydrocarbons, aromatic 0.009 0
Hydrocarbons, petroleum distillates 0.012 0
Fatty acid derivatives 0 346
Ethoxylated nonylphenol 0 22

**Formulation compositions were adjusted to equal 100 percent.
N/A - Not applicable

3.2  OCCUPATIONAL EXPOSURE ESTIMATES

,QKDODWLRQ�DQG�GHUPDO�H[SRVXUH�DVVRFLDWHG�ZLWK�OLWKRJUDSK\�EODQNHW�ZDVK�FKHPLFDOV�DQG
WKH�PHWKRGRORJ\��DVVXPSWLRQV�DQG�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK� WKH�HVWLPDWHV�DUH�GLVFXVVHG
EHORZ���7KH�VFHQDULR�GHVFULEHG�EHORZ�ZDV�PRGHOOHG�WR�DVVHVV�LQKDODWLRQ�DQG�GHUPDO�H[SRVXUHV�IRU
ZRUNHUV�DW�WKHVH�VKRSV���7DEOH�����SUHVHQWV�WKH�LQKDODWLRQ�DQG�GHUPDO�H[SRVXUHV�IRU�OLWKRJUDSKLF
EODQNHW�ZDVKHV�

Table 3-2.  Inhalation and Dermal Exposures:  Lithographic Blanket Washes

Form. Exposure Dermal Exposure
Number Formulation (mg/day) (mg/day)1

Inhalation
2 3

1 Fatty acid derivatives 0.23 1,100-3,300
Alkoxylated alcohols 0.026 200-590

3 Hydrocarbons, petroleum distillates 7.2 730-2,200
Fatty acid derivatives negligible 390-1,200
Hydrocarbons, aromatic 14.8 121-360
Alkyl benzene sulfonates negligible 61-180

4 Terpenes 74 1,100-3,400
Ethoxylated nonylphenol negligible 159-480


	3.1 Environmental Release Estimates

